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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS

CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

L HEPLY REFER TO

NAPEN-D

27 SEP 1979

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Gilman Lake Dam in
Gloucester County, New Jersey which has been prepared under
authorization of the Dam Inspection Act, Public Law 92-367. A brief
assessment of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Gilman Lake Dam, a high hazard potential
structure, is judged to be in good overall condition. The dam's
spillway is considered inadequate since seven percent of the Spillway
Design Flood--SDF - would overtop the dam. (The SOF, in this
instance, is one half of the Probable Maximum Flood). The decision to
consider the spillway "inadequate" instead of “seriously inadequate"
is based on the determination that dam failure resuiting from
overtopping would not significantly increase the hazard to loss of
life downstream from the dam from that which would exist just before
overtopping failure. To insure adequacy of the structure, the
following actions, as a minimum, are recommended :

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation,
around-the-clock surveillance should be provided.
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NAPEN-D
Henorable Brendan T. Byrne

b. The following remedial actions should be completed within one
year from the date of approval of this report:

(1). The embankment areas at the ends of all the bridge
wingwalls should be regraded and protected with concrete or asphalt
slope protection.

(2). Inspect the weathered surface along the top of the
spillway wall and patch with epoxy resin,

(3). Construct curbs and catch basins along the roadway
gutters to better channelize the roadway runoff .

(4). Remove all trees and brush from the embankment and
establish a suitable ground cover,

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James J. Florio of the
First District. Under the provision of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.
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NAPEN-D
Honorable Brendan T. Byrne

An important aspect of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,
c ]
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. John 0'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29
Trenton, NJ 08625
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GILMAN LAKE DAM (NJ00431)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 9 May 1979 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The State, under
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection 1
Act, Public Law 92-367.

Gilman Lake Dam, a high hazard potential structure, is judged to be in
good overall condition. The dam's spillway is considered inadequate
since seven percent of the Spillway Design Flood--SDF - would overtop
the dam. (The SDF, in this instance, is one half of the Probable
Maximum Flood). The decision to consider the spillway "inadequate"
instead of "seriously inadequate" is based on the determination that
dam failure resulting from overtopping would not significantly
increase the hazard to loss of life downstream from the dam from that
which would exist just before overtopping failure. To insure adequacy
of the structure, the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified 4
professional consultant engaged by the owner using more sophisticated

methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure ]
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation,
around-the-clock surveillance should be provided.

b. The following remedial actions should be completed within one
year from the date of approval of this report:

(1). The embankment areas at the ends of all the bridge
wingwalls should be regraded and protected with concrete or asphalt
slope protection.

(2). Inspect the weathered surface along the top of the
spillway wall and patch with epoxy resin,

(3). Construct curbs and catch basins along the roadway
gutters to better channelize the roadway runoff, 4

(4). Remove all trees and brush from the embankment and
establish a suitable ground cover,

o e s s S

APPROVED: -
- o
«» Colonel, Corps of Engineers
District Engineer
VATE: o~ /Segp 75
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Gilman Lake Dam Fed ID# NJ 00431
and NJ ID# 362

State Located New Jersey

County Located Gloucester

Coordinates Lat. 3941.1 - Long. 7511.1
Stream Raccoon Creek

Date of Inspection 9 May 1979

ASSESSMENT OF
GENERAL CONDITIONS

Gilman Lake Dam is assessed to be in a good overall condition
although additional hydrologic/hydraulic studies should be
undertaken in the future to ascertain what improvements can
be made to the inadequate spillway. The roadway embankment
portion of the dam is of minor concern and the spillway
culvert is believed to be in an adequate structural condi-
tion. Remedial actions to be undertaken in the future
include 1) protect the earth slopes along the downstream
wingwalls with additional slope paving, 2) inspect and
repair the top of the spillway wall, 3) construct curbs

and catch basins along the roadway gutters and remove all
dead trees and root systems from the embankment.

The capacity of the spillway will accommodate only 6% of
the design flood and is assessed as inadequate but the
dam is not classified as UNSAFE, NON-EMERGENCY as it does
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not comply with the provisions of ETL 1110-2-234 in
that failure from overtopping would not significantly
increase the hazard to loss of life downstream from
that which would exist just before overtopping failure.
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OVERVIEW OF LAKE GILMAN DAM

MAY , 1979
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PREFACE

This report is prepared under guidance contained in the
Fecommended Guidelines for Safety Inspection of Dams,

for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineexs,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team. It is important

to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in

the future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining

the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.




o o - s o G o s ka0 RSS! L E : ’

i T SN R b g AR

r
s
|

: | PHASE I INSPECTION REPORT

| NATIONAL DAM INSPECTION PROGRAM

k| NAME OF DAM: LAKE GILMAN DAM FED ID# NJ 00431
| NJ ID# 362
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SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared in
accordance with Contract FPM-36 between Louis
Berger & Assocliates, Inc. and the State of New
Jersey and its Department of Environmental
Protection, Division of Wa:er Resources. The
State, in turn, is under agreement with the

U.S. Army Englneer District, Phlladelphla, to
have this inspection performed.

s i S B e s

b. Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of the
Lake Gilman Dam and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Lake Gilman Dam is a roadway embankment structure
350 feet in length with a bridged spillway. The
asphalt-paved Ellis Mill Road, approximately 30
feet wide, runs along the crest of the dam. The
spillway is a concrete three-sided drop inlet
structure with a 4 foot wide steel lift gate in
the front section. The dam has a maximum height
of 14 feet and 2H:1V side slopes except for a
portion along the upstream face where a timber
bulkhead is constructed.




;‘ b. Location

Lake Gilman Dam is located in Harrison and Elk
Townships, Gloucester County, New Jersey. The
corporate boundary bisects the spillway bridge.
The dam lies on Ellis Mill Road approximately g
two tenths of a mile southwest of its inter-
section with the Ewan-Aura Road.

c. Size Classification

The maximum height of the dam is approximately

14 feet and the maximum storage is 154 acre-feet.
Therefore the dam is placed in the small size
category as defined by the Recommended Guidelines
for Safety Inspection of Dams (total impoundment
less than 1,000 acre-feet).

d. Hazard Classification

Based on Corps of Engineers criteria and the fact
that in the event of a failure, severe damage
could occur to several downstream properties to-
gether with a potential for loss of more than a §
few lives, the dam is classified as a high hazard. ;
Imnmediately below the dam lie at least three
houses which would be directly in the path of
any flood. Further, about 5,000 feet downstream
is the dam at Ewan Lake which has failed in the
past (when the study dam failed) and remains in .
a hazardous position should the study dam again 1
collapse.

e. Ownership

The roadway embankment and spillway discharge
culvert are the property of Gloucester County
Road Department. However, the original 1928

dam application permit was filed by a Mr. Miles
Gilman and subsequent repairs and installation
of the existing gate have been undertaken by
Lake Gilman Inc., the community assocation who
own and maintain the lake. This corporation
may own all or part of the spillway. The exact
position of the edge of County Right-of-Way
could not be determined. Thus, it appears there
is joint ownership but the sharing of responsi-
bility is not clear.




f! f. Purpose of Dam

The dam impounds an artificial lake which is
used solely for recreation purposes.

g. Design and Construction History

Little is known of the dam's early history. How-
ever, the embankment and arch culvert appear to
have been constructed in 1927 and the spillway
installed in 1928. The spillway was designed by
E. Stultz Pierce, P.E. of Glassboro. Mr. Gilman
originally established the lake as a private
summer vacation facility but eventually sold

off building lots to private individuals who

now form the membership of the Association.

On September 1, 1940, a 50 foot section of the
dam was washed out and immediately repaired by

b | J.R. Williams, General Contractor. In 1968,

1 the two part steel liftgate was installed in

the spillway wall, replacing earlier timber §
stoplogs.

SRR RIS LB e L8

h. Normal Operating Procedures

The spillway is operated and maintained by the
Lake Gilman Inc. Association. The lake is
lowered several feet every spring to facilitate
inspection and repair (see Section 4).

1.3 PERTINENT DATA

a. Drainage Area

The drainage area for Lake Gilman Dam is 4.0
square miles.

b. Discharge of Damsite

Spillway capacity at maximum pool (top of dam)
elevation - 786 cfs .

c. Elevation (Ft. above MSL)

Top of dam (max. pool) - 93.0
Recreation pool (spillway crest) - 89.0
Streambed at centerline of dam - 81+ (paved invert)




Bl

N A e T T ke o NI 0 s it S s A

RUSETp————"

N R A S R )

Reservoir

Length of maximum pool - 2,500 feet
Length of recreation pool - 2,000 feet

Storage (acre-feet)

Maximum pool (top of dam) - 154
Recreation pool - 75

Reservoir Surface (acres)

Maximum pool - 26.75
Recreation pool - 12.5

Dam

Type - earth embankment with concrete spillway
Length - 350 feet

Height - 14 feet

Top width - 40 feet (varies)

Side slopes -~ 2H:1V (varies)

Zoning and core - unknown

Diversion and Regulating Tunnel - None
Spillway

Type - three-~sided narrow crested weir;

length - 34 feet (Effective length - 32 feet)
Crest elevation - +89.0

U/S channel - main reservoir

D/S channel - Raccoon Creek natural channel
Regulating Outlets

Type - 4' wide x 8' high vertical-lift steel
sluicegate

oy




4 SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The only design plans available were for the 1940

re-construction which were prepared by :
Mr., J.R. Williams. These indicated the overall 5
height and geometry of the embankment and the extent
of the stone slope protection. It appears from old
photographs that about 50 feet of the embankment

was washed out in the 1940 flood but the spillway

was not damaged. According to Division of Water
Resources records, the concrete inlet and culvert

are surrounded by a timber cofferdam. No design
analyses or records of any subsurface investigations
were located. The predominant soils in the vicinity
are composed of recent alluvium sands and silts with
discontinuous, intermingled layers of clay and con-
siderable amounts of organic material. The alluvium
overlies swampy deposits which are generally en-
countered at depths less than ten feet. Below this

are Cohansey, Kirkwood and Pennsauken sands, extending
down to bedrock. Drainage of the foundation soils

is usually poor and the depth to bedrock is greater
than 50 feet.

At 2 At e s e e
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The reinforced concrete arch culvert is typical of
the type designed by Mr. William Cattell, the County i
Engineer, in the 1920's and 30's and bears the
County identification No. 7-H~4. Because no plans
were available, it could not be determined whether
or not it is built on timber piling although at
most sites throughout the county, this is generally
the case for work of this era.

2.2 CONSTRUCTION !

No data was located regarding who accomplished the
initial construction or what records were kept. As
the spillway portion of the dam has always been in
private ownership, it is doubtful if any additional
records are readily available other than those at
the Division of Water Resources. Gloucester County
officials state that they do not have records of
their culvert construction.
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The dam has operated as an uncontrolled overflow

k| facility but with frequent regulation of the lake

a.
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level by use of the 4 foot wide sluice gate (see
Section 4).

2.4 EVALUATION

Availability

In the opinion of the inspection team, sufficient
engineering data is available to determine the
structural adequacy of the concrete spillway and
outlet culvert although no meaningful design com-
putations were located. No data was acquired upon
which to base an assessment with regards to the
embankment composition or zoning. However, except
for the zone immediately to the right of the spill-
way, this is not particularly relevant as the
embankment is extremely wide in relation to its

height. .
Adequacy

The engineering data relating to the spillway is
regarded as sufficiently adequate to render the

following assessment without recourse to gathering
further information.

Validity

The validity of the spillway data is not challenged
as the inspection revealed it exists substantially

as designed.
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SECTION 3 - VISUAL OBSERVATIONS

General

The visual inspection was conducted on 9 May 1979
and revealed a stable condition with the reservoir
level maintained approximately two feet below
normal pool. There appeared to be considerable
leakage around the sides of the steel sluicegate
in the spillway crestwall and a sizeable dis-
charge passing through the bridged outlet. Earlier
inspections revealed the lake level at the top

of the spillway crestwall and discharging about

2 inches over the weir. Except as noted below,
the overall condition is well-maintained.

Dam

The roadway embankment which forms the earth
portion of the dam was found to be in a stable
condition. The low point of the sag vertical
curve of the road profile is located to the
right of the spillway and it was noted that

any flows over the crest would be concentrated
in this area. Proceeding towards each abutment
zone, the crest rises approximately two feet.
The roadway is asphalt paved and is in good
condition although the shoulders are eroded

and sloughed off near the edges. The sideslopes
are irregular and there is severe erosion at

the right downstream wingwall of the culvert.
There is a substantial amount of broken concrete
riprap placed along the upstream face and a

low timber bulkhead constructed near the left
end of the dam along the upstream shoulder.
There are several 2 to 8 inch trees and brush
with a chainlink fence installed across the

dam (see appended photographs). There are several
larger trees on the downstream slopes. Much of
the sideslope erosion is due to run-off from the
roadway pavement but an 18-inch drain has been
placed at the left downstream wingwall to prevent
further erosion in this area. The downstream
slopes are not well maintained. Some seepage

was observed in a ditch which is ten feet beyond
the downstream toe to the right of the culvert.
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This ditch roughly parallels the toe of slope.
It could not be determined whether or not this
was the result of the natural water table or
overland flow from the right.

Appurtenant Structures

The reinforced concrete arch culvert is in
excellent structural condition in view of its
age. The wingwalls and parapets display minor
cracking and spalled areas but the structurally
important zones are in an integral condition.
The semi-circular culvert opening has a clear
span of 20 feet. The headroom above the paved
invert is about 8 feet and there is a two to
three foot drop at the outlet edge onto the
natural stream bed. The spillway drop inlet is

a three-sided reinforced concrete wall connected
to the bridge wingwalls. The middle section is
10 feet wide with each flared side measuring

12 feet. The top of the weir is spalled and
considerably weathered but is in an integral
condition. The vertical-lift steel sluicegate

is serviced from a small concrete platform
which extends out from the culvert fascia. The
gate is divided into two sections and is fabri-
cated from % inch steel plate. It is mounted

on a steel frame comprised of 3 inch ship
channels with a top frame to support a come-a-
long for emergency lifting or removal. Although
the gate was submerged it appears to be approxi-
mately 4 feet wide and 8 feet deep and is oper-
able. There is no evidence of any other emergency
outlet. A small gate in the chain-link fence
limits vandalism to the sluicegate.

Reservoir Area

Gilman Lake has a regular, well-defined shore-
line that extends upstream in two rather wide
coves. The reservoir is almost entirely bounded
with residential development and is clear of
debris. There is little evidence of silting
except immediately adjacent to the dam face.
There are numerous bathing facilities and low
sea walls along the shoreline and a beach area
has been erected just above the left abutment.
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After discharging through the study dam, Raccoon
Creek flows 2,000 feet northwest into the head

1 ; waters of Ewan Lake. The channel is narrow but

5 ' well-defined and the overbank flood zones are

3 heavily wooded.
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4.4

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operational procedures were not physically observed
by the inspection team. Discussions were held with
personnel of the Gloucester County Road Department
who handle the regular maintenance of the culvert
and crest roadway and with members of the lake club
who maintain the spillway.

MAINTENANCE OF DAM

The box culvert is maintained by Gloucester County
in a workmanlike fashion as part of their continual
road program. The spillway, chain-link fence and
upstream shorelines are maintained by the lake club.

MAINTENANCE OF OPERATING FACILITIES

The only operating facility is the steel sluicegate
which is operated and maintained by the lake club.
Their representatives stated that repairs are under-
taken yearly when the lake level is lowered.

DESCRIPTION OF WARNING SYSTEM IN EFFECT

None exists except for monitoring by County and
local Municipal personnel during heavy storms.
Members of the lake club adjust the sluicegate
during heavy storms to prevent flooding of the
low-lying residences around the lake.

EVALUATION

The present operations are deemed to be adequate
in view of the height of the dam and the fact that
there is no record of overtopping since 1940. The
upkeep of the spillway and shorefront along the
upstream face is satisfactory and silt is periodi-
cally removed by private contract when the lake is
lowered each spring. As previously stated, the
maintanence of the downstream embankment slopes
appears to have been neglected in recent years.

10
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data

Based on the criteria in the Recommended Guide-
lines for Safety Inspection of Dams, Gilman Lake
Dam is small in size but is placed in the high
hazard category. One half the probable maximum
flood was selected as the design storm by the
inspecting engineers. Precipitation data was
obtained from Hydrometeorological Report #33.
The routed outflow from Wrights Mill Pond

(3,788 cfs) was included in the inflow to the
lake (Wrights Mill Pond lies immediately up-
stream on one of the tributaries which feed

Lake Gilman). Inflow also included that due

to the intermediate area between the upper
reservoir and Lake Gilman. The inflow hydro-
graph and reservoir routing were calculated
utilizing the HEC-1 computer program. This gave
a peak inflow to the reservoir of 14,270 cfs
which routing reduced to 13,825 cfs. The spillway
capacity before overtopping is approximately 790
cfs and can accommodate only 6% of the design
flood and is adjudged to be "inadequate" (see
Section 7).

Experience Data

Records indicate that a 50 foot section of the
dam was washed out in a storm on September 1,
1940. Since then, however, an inspection report
(filed in 1970) indicates that there has been
no overtopping since the dam was repaired after
the storm in 1940.

Visual Observations

According to the 1970 report, a severe storm

in 1967 did not overtop the dam and the flow
was controlled by opening the gate. It was
noted that with the sluicegate open, the spill-
way capacity is increased by approximately 70%.
These facts were confirmed by the lake club
representatives.

11
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d. Overtopping Potential

The hydraulic analysis indicates a considerable
potential for overtopping exists due to the small
capacity of the spillway. The design flood would
overtop the top of dam by about 5.5 feet.

e. Drawdown

Drawdown is provided by the 4 foot wide vertical-
lift sluicegate. Assuming no tailwater or inflow
to the reservoir, it would take approximately

: three quarters of a day to drawdown the reservoir
: from the recreation pool elevation down to El.

. 8l+. No further drawdown is possible. The lake
club only employs one leaf of the sluiceway so
the actual drawdown time achieved during normal
operation is considerably longer.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

-

Visual Observations

Based upon the inspection of existing conditions
and the single source of design plans, the dam
embankment and roadway culvert are deemed to be
in a good to excellent condition except for the
continual maintenance problem of roadway surface
drainage at the ends of the wingwalls. Although
no serious hazard is foreseen, a collapse of

the spillway could choke up the culvert opening
and create a hydraulic blockage which would be
difficult to clear during periods of heavy

flow. The top of the weir is weathered and
because it was partially submerged, was not
visible for close inspection. The roadway
embankment is quite wide in relation to its
height and as a water-impounding structure,

has adequate stability although the dead trees
and root systems shqQuld be removed. Further,

the timber sheet piling cofferdam around the
culvert foundations contribute to an increased
length of flow network in the rather abbreviated
length of higher embankment each side of the
spillway. Overtopping could cause a wash-out

of the downstream road shoulders and sideslopes
along the culvert wingwall on the right, albeit
the crest is paved with asphaltic concrete.
Because of the sag curve in the road profile,
the overflow would be concentrated in a single
area to the right of the spillway and could
possible cause a breaching, similar to that
which previously occurred in this zone.

Design and Construction Data

Although no hydraulic or structural computations
were located, a review of the original plans
indicates that the concrete intake structure

and arch culvert were conservatively designed
and in spite of their age, are believed to be
adequate insofar as stability and strength are
concerned.

13
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& c. ‘Operating Records
i

No records are available but the dam appears to
be operating satisfactorily. There are no known
instances since 1940 where overtopping caused
any appreciable damage and the 1967 flood was
contained by the spillway (with the gate open).

d. Post Construction Changes

The only post-construction changes in evidence
is the 1968 installation of the steel gate.
However, there has been a variety of drainage
control devices installed along the road
shoulders to channelize the surface run-off
(which appears to be a continual maintenance
problem) . :

— g

i it

e. Seismic Stability

The dam is located in Seismic Zone 1 and due to
its embankment width and spillway geometry, has
negligible vulnerability regarding earthquake
loading intensities. Experience of the consultant
indicates that dams in Zone 1 will have adequate
stability under dynamic loadings if stable under
static loading conditions.

14
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é‘ SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/
E PROPOSED REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety é

Subject to the inherent limitations of the Phase
I visual inspection, the Lake Gilman Dam is
classified as being in a sound and satisfactory
E | structural condition although the spillway over-
E flow weir and discharge culvert are incapable of
passing the design flood. The dam embankment is
built of unknown composition but due to its low
height, broad width, and timber cut-off walls,
is felt to be of a sufficient impervious condi-
tion to withstand all normally anticipated
hydraulic heads. The present spillway capacity
is inadequ&te and does not meet the requirements
of the Recommended Guidelines for Safety Inspec-
tion of Dams, being able to accommodate only

6% of the % PMP design flood as calculated by
Corps of Engineers criteria. The SDF is calcu-
lated to overtop the dam by 5.5 feet at the

low point along the roadway. Such an overtopping
could cause serious erosion and conceivably
breach the embankment.

S s RS R S

e — . e o

b. Adequacy of Information

s B i

The information gathered for the Phase I inspec-
tion is deemed to be adequate regarding the |
structural stability of the dam. However, no
recent surveys or inspections have been made
since 1968.

T R e

¢c. Urgency

e b e S

It is recommended that further studies and the f
remedial measures enumerated below be undertaken |
in the future. ‘

d. Necessity for Further Study

In view of the inability to discharge the anti-
cipated design flow, further hydraulic and hydro- 4
logic studies are recommended to ascertain what

e Bliion > o e e




feasible methods might be employed to alleviate
the substandard hydraulic condition. The present
spillway is not adjudged to be "seriously in-
adequate" as the overall conditions do not
comply with the Federal requirements of ETL
1110-2-234 and the dam is not classified "UNSAFE,
NON-EMERGENCY". Failure from overtopping would
not significantly increase the downstream hazard
to human life. The close proximity of the
dwellings would unquestionably tend to allow

the evacuation of these downstream dwellings
prior to any period where an overtopping might
conceivably occur at the study dam.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a.

Recommendations

Based on the results of further engineering
studies, the downstream face of the embankment

at the extreme low point in the roadway profile
could be further protected with slope paving

and in effect, act as an auxiliary spillway.

The embankment areas at the ends of all the
bridge wingwalls should be regraded and pro-
tected with concrete or asphalt slope protection.
Other remedial measures to be taken under advise-
ment include:

1) Further inspect and patch with epoxy
resin the weathered surfaces along the
top of the spillway wall.

2) Construct curbs and catch basins along
the roadway gutters to better channelize
the roadway run-off.

3) Remove all dead trees and roots systems
from the embankment.

O&M Maintenance and Procedures

No additional procedures other than those presently

in effect appear to be warranted until such time
as further studies are completed. The Lake Gilman
Inc. association is cognizant of their responsi-
bilities and appear to do an excellent job in
fulfilling their duties.

16
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4 CHlECK LISY
E:‘ HYDROLOGIC AND HYDRAULIC NATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 4.0 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 89.0 MSL (75 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STOPAGE CATACITY): 93.0 MSL (154 acre-feet)

ELEVATION MAXDMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: __93.0 MSL

CREST:

a. Elevation 93 MSL ! :
b. Type _Earth embankment with concrete spillway (see below)
c. Width _40 feet

d. Length 350 feet
e. Location Spillover _central poxtion of dam embankment

f. Number and Type of Gates __None

OUTLET WORKS:__Concrete Spillway

a. Type _Three-sided narrow crested weir

b. Location__central portion of dam embankment

c¢. Entrance inverts _89 MSL

d. Exit inverts__81 MSL (paved invert) ; .

e. Emergency draindown facilities _4' Wide x 8' high vertical
lift sluice

HYDROMETEOROLOGICAL GAGES: __ None
a. Type
b. Location
c. Records

MAX DU NON-DAMAGING DISCHARGE: _ 786 cfs
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LOUIS BERGER & ASSOCIATES INC.

SHEET No..A.'J—.---or.

IY.:P.-.J. :M.;- DATE .4.7.?ﬂ -

CHKD. BY. DATE LAKE GILHMAN PaM ProJecT C. 234
SUPJECT S ——
s GENERAL _SUMMARY OF APPENDIX :
lerncth of darm = 35S0 feet
effective length of spillway = 32/
Spillway cczpac/?‘y@ﬁf of clam = 78L <fs
Surcharce Sforajc & 7‘0/3 of cdum = 719 cere feet
normal~peo/ storeage = 7S acre feet
L. Total s/'oraje Q 7‘9/0 of cfum =154 acre feef
Crea of lake Qﬂormc// poo/ = /2.5 gcres
Grea of [xke & 7op of clarn =26.7S ceres
.Drc/inezje agréea = 2.3 éc;uore mi/es : | " J
i
| |
: i;_ e, b , v il P w?“—"%‘-*}‘ l




i ov.D. ) .M. _oare 7-.79. LOUIS BERGER & ASSOCIATES INC. sweer no. A-B_or
1 CHKD. BY DATE LAKE G UMAL. DAM PROJECT C S 2t .
| sussect... Appraximate _drawdacon.  calculations

AV&'///UA/c ﬁeqé/ z @ f

*; | 7 . S‘foraﬂe énal'ma/paa/ = 75 gere fee?
; , Assume draweclown i 2 sfaﬁes with no. inflows aned | a
: ; e/~ fal'/wa.f-cr
3
} S+a3e I)
| . He 6’
A d /. 2
' a= & xZixqy = /182 A2
|
time = 76x43S5Co :
2X/82 x 3600
-5 ( ! e 2 ‘/'9 /)oors

S'f‘ade 2)

=2’

Q= 2'°x3.) x¢ = 35c4s
Eime <= 75 x 435&0

2 %x358 x 3éos

j /2 ?4 /'v;:or s

£ tine = 1296+ 2.5 = I5.4 hors
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ov.l. i LOUIS BERGER & ASSOCIATES INC.

CHKD. BY L\ P HTS ML B
SUBJECT

WRIGHTS MILLEGILMAN LAKE DAMS (WRIGhTS MILL LPSTREAM FRCM GILMAN)
avy D.J'v.
JUNE 28 1975
JOB SPECIFICATICA
M6 NHR NMIN IDAY  IKR IMIN METRC IPLT IPRT NSTAN
100 0 15 0 0 g 0 0

JOPER N T

3 0

enssesnsne srsRe st w taranavaRw Tetentrnrny
iy SUR=-AREA RUNOFF COMPLTATION
IMNFLOW TO RFESFRVCIR
18720 1CoOMP TIECON ITAFE JPLT JPRT INAME
1 ¢ 0 0 (1] N C 1

HYCROGRAPH DATA

Iu&aG TAREA SNAP TRSDA TRSPC RATIO ISNOW .ISAME

-1 170 Cad le7C 0«83 Ce5CO 0 e

PRECIP DATA
SPFE PMS R& R12 R24 R4 & R72 R9¢
Ce0 23.F0 11300 123400 132,00 0.0 Ce0 0eC

LOSS DATA
OLTKR RTICL ERAIN STRKS RTI0X STRTL CNSTL ALSMY
el 1.00C Cel 0a0 1400 CeS0 010 0.0

GIVEN UNIT GRAPHe NUHGG= 11
917. 1164 E46. 494, T 306 176. 106.

UNIT GRAEPHM TOTALS 439€e. CFS Ok 1400 INCHES OVER THE AREA

RFCESSION DATA

STRTO= 0.0 GRCSN= 040 RTIOR= 1.00

END=-OF=PERICD FLOW
RAIN EXCS COMP Q
0.03 0.0C O
0.03 0.00 0.
0603 0,00 0.
0.C3 000 ST e
0403 0.00 0.
0.02 0.00 0.
003 0.00 ) 0.
0«03 0.C0 0«
003 0.CO Y
0.03 0.060 o We
0.03 0.00 0.
0603 0400 Oe
0403 0.00 T T 06

-
—
=
m

-i-.—..
NH=OOVUE~NIND N -

REERER AT RS

LOCAL "

RTIMP

0e0

68,

-




g g

BY.-.C..-:J_“.’;.'.--DATE _________ 10'”3 BERGER & Assoc'AIEs lNc. SHEET NO.__AJQ_-_OF.

CHKD. BY _______ DATE_________ JaiPia TS de L DA PROJECT._ a2l .
SUEIEES ol e Rl Rk i Ly
14 0.03 0.00 E Oe
15 0eC3 0.00 0.
16  0.03 0.00 0.
17 0.03 0,00 0.
1 0.03 0400 0.
19 0403 0.0C 3e
20  0.03 0.00 6o
21 0403 0460 13.
22 0.03 0400 12.
23 T0.03 0.00 : 144"
24 C.03 0400 14,
25  0.CR 0.05 28.
26 0408 0405 75.
27 0.08 0.0% 134, |
28 0.08 0.05 177. !
29  0.08 0405 202, !
30 0.08 0.05 218, |
31 0.08 0.0% 227, |
32 0408 0.05 232, E
33 0.08 0435 236 !
34 0.08 0.85 238 i
A 0408 005 = 239

36 0.08 005 239, |
37 0.08 0405 23%. !
18 (.08 0405 239. |
39 0.08 0.9% 239,
40 0.08 0405 239,

41 008 = 005 2396
42  0.08 0.05 239, |
43 0408 0.05 239, |
44 0.0¢& 0.05 2390, |
45  0.08 0405 239,
46  £.08 0408 239,

T 47 C.08 0«05 - 2394
48 C.08 0405 239,
49 0454 0.51 258,
5N 0e54 0451 778,
51 0454 0451 1212,
52 0454 fe51 1700.
53 065 062 = 1554,
54 0.65 0e62 2193,
§5 0465 0ek2 2199,
56 0465 0.62 2539.
57 0.81 0.78 2€63. y
58 0481 0.78 2862
59  0.81 0.78 3080, i o ?
60 0481 0.76 3228 b
61 2400 2402 36356
62 2404 2402 4623, E
63 2404 2402 6294, ! O
66 2.04 2402 7158, ' &R
65 075 073 TE€45, ﬁ 8
66 0.75 0.73 6846, S
67 075 0473 5565 <1-§
68 075 073 4604, £
69 0459 0457 4005, “ 43
70 0459 0.57 5510, () ;
7" 0459 0457 3125 (%
72 0459  0eS7 2852, YN
73 0.04 0e02 2546 t :

1 7~ 000‘ 0002 i 19‘3. g




BY._Q;-:;ffl-_-DATE lUUIs B[RGER & ASSUCIATES INc- SHEET NQ.__é_ﬂ___o;

k| CHKD. BY._______ DAYE..___ . AdBleH TS Ml BAM PROJECT_L. 234 __
s | SUBIECT .. e o sl o o st s o (e i R it SR N
' 4 £
L i
§
:
1 :
| |
o i
! g
s )
e | :
& ) i
| 75  0.04 0,02 12454
g 76 0.04 0.02 763. :
- 77 0404 0402 4«82, ;
E | 78 .04 0,02 107, EE G ‘
E 79  0.0% 0.02 207.
i 80  0.04 002 149.
! 81 0.06 0.02 113. : e
i 82  0.04 0eC2 92,
| 85 0.04 0402 78. 2
! 84 0.04 0402 TR = s SR e
! 85 0406 0462 78,
i R6  0.04 0.02 78.
! 87 004 0662 78 2 gt s
! 88  0.04 0.02 78, ;
89  0.04 0eC2 78. ,,
{ "7 90 0.04 ~ 0402 R AT R P T |15 :
H 91 0404 002 78,
| 92  0.04 Ned2 78,
! 92  0.04 002 18. . - LA
f 94 0.04 0.02 78.
! 95  0.04 002 78. §
S6  0e04 0.02 78 : 3 N S
| 97 0.0 0.0 T4
E | S8 0.0 0aC 57
E | 99 0.0 Ceu 37,
. 100 040 0.0 22,
( =~ SUM 25412 22460 $9€¢29. = : e b= s
PEAK 6=-HOUR 24=HOUR 72-HOUR  TOTAL VOLUME
CFS 7645, 3655 1036, 996 99630,
: | INCHES 20422 2.72 22472 22472
k| AC-FT 1833. 2060, 2060, ) L R R b SR R 1)
| RUMOFF MULTIPLIED 2Y 0450
ne 0e Ne 0. Ceo Geo 0. 0. 0e c.
". ‘0. 0. Oo G- 00 . 0. 0. 1. i T 3.
LY Se Te Te 14, 28, 67 89, . 101s 109,
13 % 116 118, 119, 115. 115. 119, 119. > 119 119.
115. 119. e T 119, W bl £18 " 7 118956 119. 179« ~ 7772894
656 850 977, 1097, 1200, 1265, 1332, 1431, 1540, 1614 ¢
1817, 2411, 3147, 3¢79. 3R22e 3423, 27834 2302. 2002, 175%.
1562, 1426 1277 571, 622 382, 241, 154, 133, T4e
€7 46 39, 39, 39 29, 39, 19, 9. 39,
39, 39, 39, 39 3Ce 35 37, 29 18« 11
6| PEAK 6=HOUR 24=HOUR 72 =HOUR TCTAL VOLUME
' CFS 1822, 1847, 519, 498, 49815,
INCHES 10411 11436 11436 11.36 5 N
AC=FT 917. 10204 1030, 1030,
I EEEEEERE X ] (2R R R ] IR EEEEER R (AR R ERE R ] I AR AR AR RN |
HYDROGRAPH ROUTING
ROUTING THRCUGH RESERVOIR : 7 4 T e
I1STAG 1CGvP T1ECON  ITAPE wPLT JPRT  INAMF
11 1 0 0 0 0 1
. ' ROUTING DATA N = B S
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‘611
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*ell
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*ell
*HII
*L11
*9It
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21t
*L01
*101
. *1s
el
°69
*8G
S5
°le
‘6l
*ot
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“h
°g
*e
* 1
AT
*0
°0
*0
°0
*0
*0
Oy
*0
*0
*0
AL
*0
°0
.c.
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]
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°0
°0

1n0 403
*106
*Ls

0°o

REAAD

A4
*H32
*6hnl
*6ll
*ell
*611
*611
611
*pll
*ell
*6T11
*6ll
‘olt

RAA A

*ell
‘611
‘61l
8Ll
L1l
*S1t
*tit
*Sot
56
8L
®cs
*9¢c
1t
ol
%9
*9
ity
Sie
oy
*0
*0
=0
*0
°0
*0

e

*0
i
v0
°0
]
*0
X0
‘0
*0
‘0
*0

NI 9AY
*Ge9

‘6

WAS WV

9AY

81 5
*21 s
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*6 g4
*6 Ly
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6 Gy
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*6 h
Slb Zh 2
°6 (]
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6 39
*6 8z
*6 LE
*8 9%
9 S
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g gL
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*9 le
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*h 6¢
g 3 3¢
2 Le
i | 9e
0 3
*0 w2 ] !
] €2
*0 e
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0 St
*0 St s
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C7 R e | Tl -
°e Tl
*0 ol
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> % 9
°0 L
°0 9 b,
0 S
°0 L
*0 £ .} b
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av.__ 0.2 ¢ _pate

LOUIS BERGER & ASSOCIATES INC.

1. A > -
| CHKD. BY..______ BATE. ... Ml RIGHTS ML DAIA PROJECT .~ . 2% ]
S SUBJECT A3 S s e ol e MR S e L AECE S Se e Sl

H (
£l 52 25. 755, 506
| 52 3. 513, 709.
! 54 16, 1037, 872
i L1 40. 1148, 1068,
‘ St 42, 1234, 1195.
57 43, 1301 1276
4 S8 45, 1381, 1357,
4 LY 46 1486, 1471,
! &0 47, 1577, 1569.
) % (3] 49, T 1716e 7 T 1705,
| 62 $3. 2114, 2087,
l 62 60. 2779, 2788
i 64 €6 2413, 3498,
{ 65 €84 1751 3788
5 66 €7 1622, 3598,
a7 €2 T 2103, 210300 = 3
58 584 2542, 2514,
69 54, 2152, 2148,
76 51, T 1879, 1890.
71 49, 1659, 1676
72 476 1494, 1508,
3 13 4S. 1349, 1365,
74 42. 1122, 1179.
7= 37 797, 892,
74 3l. 502, 698
77 25 311. £05.
78 20 197. 265,
79 16 129. 272,
80 13. B9 202,
a1 1G. 65 153,
82 9. 51, e
£3 Te 43, 90
84 Te 39, 76
5 8 6o — 395 68e
86 Se 39. 62,
87 Se 39, 57,
86 5. 39' 53- B
89 4, 39, S0.
50 4e 39. 48,
51 4o " 39, Y 7Y
92 4. 39. 45,
91 4, 39. 43,
Sa be 39. 43,
55 4o 39. 42
9 4, 39. 41,
¥ =i 97 LY 38e 41,
98 3. 33, 39.
99 3. 24, 36 '
100 3. 15, 31. \
sum 49695, !
PFAK 6=HOUR  24=HCUR  72-HOUR  TCTAL VOLUME i
cFe 31788, 1028, S18. 497, 49695,
IMCHES 10,00 11.33° 11433 ; 11433
AC-F T 907, 1027, 1027, 1027.
A i

(AR AR R L)

(AR AR 2R}

tdetdtete e
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ov.0. 7./ .oate LOUIS BERGER & ASSOCIATES INC. siseny wo. M- or

CHKD. BY DATE _CTLMAN LAY T4 PROJECT. & = 2.5k __
SUBJECT Lt s

SUP=AREA RUNCFF CCMPUTATION

| INFLOW TO GILMAN NAT INCLUDING WRIGHTS MILL
: 1STAQ 1COMP IECON  ITAPE WPLT  UPRT  INAME e e
3 1 0 0 0 0 () 1
HYDROGRAPH DATA o
IHYDG JUHG  TARFA SNAP  TRSD2  TRSPC  RATIO ISNOW ISAME  LOCAL
1 -1 2.%0 Ce0 2430 0.8  Ge0 0 (] 0
;i PRECIP DATA
| SPFE PwS R& R12 R24 R48 R72 R9E
i Cel ~ 23480 113.00 123,00 132400 0.0 0.0 ' POFE Y ST
LOSS DATA
STRKR  DLTXKR ~ RTICL ERAIN STRKS RTIOK “STRTL  CNSTL  ALSMX  RTIMP ~ =~ — 7= =
240 Ce0 1.00 De0 0.0 1403 Ce50 0.10 0e0 0.0
GIVEN UNIT GRAPHe NUHGG=" 10 : : T e
418, 1389, 1607, 1104, 636 366, 201, 117. €7, 44,
UNIT GREPH TOTALS 5951. CFS OR 1.00 INCHES OVER THE AREA g g
RECESSIOM DATA
STRTG= 0.0 GRCSN= DeD RTIOR= 1.00
END=OF=FERICD FLOW
TIME RAIN  EXCS COMP O
v 1 0.03 0.00 0. & R R s b
: 2 0403 o0 0.
3 0.03 0400 0.
4 0403 0.00 0e S e
S 0.03 0400 0o
6 0403 0.CO 0.
i g T 003 Geb0 Ot T e e e S
8 0403 0400 0.
9 003 0.CO 0.
10 0403 0400 ° De & e e
: 12 0.03 0400 0. y 4
i : : BN S (1 R 7 o R N R o R T T i
- 14 0403 0400 0.
15 003 0400 0.
16 0403 0460 0. Py
17 0403 0.C0 0. b
18 0403 0.C0 1.
b 19 0403  0.CC 4. A
1 20 0.03 0.00 9.
21 003 0400 164,
22 0403 0400 17. o L
23 0403 0.00 19.
5 24 0.03 0400 20.
: 25 0408 0e05 42, e YA i g
1 26 0408 0405 113,
3 27 0.08 0.05 194, »
: 28 0.08 0405 251.
i 29 040R 0405 283,
0 0408 0405 102,
§ 31 0408 Ge0%  312. . B
; 32 0.08 0e0% 218,
: 33 0,08 0405 121,
j 34  0.08 0eC5 223, FEu s
|
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= |
| = |
ay,__Q;_I;Ef_-nATg _________ lnl"s BERGER & ASS“C'AT[S INc- SHEET No._"\"_ ' -~ oF._] |
4 1t )
| CHKD. BY DATE LIEMAN. LARE Dath PROJECT L =2 5% |
;g SUBJECT e e e e acerens ——
|
2
35 0408  0eCS 123, E
36  0.0f 0405 223, 1
37 0408 0465 123,
38 0408 0405 123,
35 0.08 0.05 323,
40  040R 0405 2123,
41 0.08 Q0elS 223
42  0.08  0.0% 123, ]
43  0.C8 C.05 123,
: 57 44 0.08 0405 " 223,
E | 45  0.08 0405 323,
46 0.08 0.5 323,
47 0408 0.05 223,
48  0.08 0.0S 323,
49  0e54¢ 051 £15.
3 T 80 0e5¢  0.51 1152,
: S1 054 051 1€8%.
s 52  0.54 051 2195,
% 53 0465 0462 T 2132, z
54 065 0.62 3050.
55 065 0462 3315.
S6 0 .65 T 0462 3487 #
87 0.81 0.78 3654, , :
58 081 D.7R 3¢38. ﬁ
3 §9  0.81 0.78 4219, 3
3 60 081 0.76 4499,
3 61  2e04 2402 5036
62 2408 2402 6819,
€3 2404 2402 8839.
{ 6& - 008 2uu? 10224,
65 0w15 . B3 10482,
66 0475 0473 9151,
67 0.75 0473 7425,
68 . Bel% " UeT3 GUTEONS
69  0.59 0.7 5239,
: 70 0459 057 4595,
§ Tl 9459 0457 ° 4i76e !
4 72 0452 0457 3747, | 1
i 73 0.04 0.02 3328, :
e | S S [ T L L
75  0.04 0.02 1535,
76 0.04 0.02 <11,
77  Ge04 0,02 551
a3 78 0004 0002 :‘2-
g 79 0.064  0.02 Z31.
| B0 Ow0e T Beb® T e T .
81 004 0402 130,
! 82 0.04 002 106
Y 83 0 o064 0.02 106
) 84 0.04 0,02 106
i 85 0.04 0,02 106,
| z T 86 0e068 " 0e02 106 Gk .
| 87 0.06 0402 106
B . A8 0404 0.02 106,
i A9  0.084 0,02 ‘106,
90  0.04 0.02 106.
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SUBJECT

‘0
i) R

LS
_*HST.
*69:

* 5809
.2 8L6S
*LeRt
*Inh
2668
°01
]

*65L6
*Hic

*otL9
6Ll

in
*101%
‘6t l
*0 0*0
vy01Ss AS1
¢
34vsl
¢ B
JWVYNI 1 ¥dr
*913¢
68 Ll
*LL5H81
JWNTI0A TVLIO0L
‘£l 64l
*651 *E£91
*LOL 9401
*6558 *GGe0
*H5¢S *0c6y
Chn SEnp
0%y By
*ege. .. .CEte
LA *0
*0 *0
{ (S Y
3WYNI Lydr
*g9Le
TLeee
*2gyesl

3WAT0A IVLOL

0 d03 NI 9AV ¥0LS d03 3aly
*1¢02 *99¢ *g1g *19¢ *66 0 ZR0134N0
101 *6t *us °22 *wi °0 =35Y%01S
p*0 0*0 0 0 1
X WISHY 9V WISN  SHLSN |
1 n*0 0*0 0% |
SI¥I 9AY 550712  $3070 |
Y13 9NI1NOY
0 0 0 1 i
1d4r I4ViLl N2231 44021 oviSI ]
¥IOAY3ISIY HONUYHL INILNOY |
: INILNOY WY H9ONAAH i
*9187 *313¢ *98¢E 134=-2v o 2 ]
68°L1 68°LT L8°61 S3IHINI :
*9091 *czol * %293 *pLent 542
YNOH-2L  ¥NOH-5Z  ¥NOH=9 W3d
“Lht *an *onl “0s¢ *151
*391 *y11 LPT R “61 22
*5091 *12w2 629k *$594 *9G62%
1 *0g6s21 “gu2wl *z2ist *92911 *5003
*cA9Y *28Sh *¢268 *lbug *1662
°ThHh *ChHy *Chh *Zhy 4 T
*3¢h *ige *wgh “2te “L6€
S o “Lh T BB 6
*0 0 ¥ *0 *0
°0 0 *0 ~y L
g LV SHAVY9JWOAH 2 40 WS TR S
,,,,, Ul oD 0 R ey 181 5 PR
1140 3dVLI  NGI3I  dwW0II  BVLSI
- NOVANI INIGWdD
SH4YHO0NOAH 3INIBWOD g
*WgL2  *gwnLe * 0642 14=27
sLe22 sLe22 0§02 S3HIuI
*6nEl *Gont *810% *2un0t 532
WAOH=2L  d§NOH=~hZ  N¥NOH=9Y Wdd
*LLyNST  09°22 21°G2  wWNS X ;
°92 c*0 0*0 ot
*Gh 0°90 0°0 66 7
v c*0 0°0 Sy
*66 0%0 0°0 6
*901 20°0  80°0 9% -




st i e 9 R o 1 g S NN ot

ov. D, T84 oare LOUIS BERGER & ASSOCIATES INC. FASPEES .
CHKD. BY DATE LCILMAN LAKE 1A PROJECT . -2 %% |
SUBJECT




TR s N e Rt BT L Gl 0 W RSN N R SR Pk

i A S B e e S G R R e

e

-
ov. Ll oate...____. LOUIS BERGER & ASSOCIATES INC. sueer no. A or
1 CHKD. BY DATE L LAKE GumMart  DAM PrRoJECT C - 234
; E U1 31 (o A S
€2 187, 7624, 7640,
63 217, 10267, 9987,
X 268, 12675, 12389,
: 6F 2¢€6. 13996, 13g26,s T T
6E 262 13510, 13543,
67 240, 115%2. 11764,
€9 213, Y457, 9703,
69 194, 7973, 8157,
: 72 120, €936, 7066,
5 7 TT169¢ T 61194 6240
72 160, €503, 5609,
77 152, 4574, 50656
: 74 1424 T 4161e 4291, 3
75 126, 3028, 3267,
7¢ 111, 2018, 2266,
i 77 58 T 1332, 1628, 5
78 87 881, 1158,
75 80, 605 810,
&9 TS 436, 717,
e1 666 326, 637,
82 58, 253, 5594
7 S 83 £2e = T 210s - 468
a4 46 189. 430,
ae 424 178, 381,
5 8¢ 38e” T AL T 340
a7 34, 166 3064
a8 32. 161. 278,
2 e9 T29s T IS5B. T 286 N
ac 28, 155, 237,
( 91 26, 153, 221,
92 25, 151, 208,
93 24, 150, 197.
94 23, 149, 188,
95 hade - 1484 "180. 2
9¢ 21. 148 1744
97 21, 143, 168,
98 20. 126, 160,
99 19, 97, 1484
190 17, 69 . 133
sum 183774,
i 5 PEAK 6=-HOUR 24=HOUR 72-HOUR TCTAL VOLUME
i CFs 13825, 6792 1914, 1838, 183774,
1 IMCHES 1580 17.81 17.81 17481
3 PC=FT 3370, © 3799, 2799, 3799.
. |
AEREPRPRNSISE I 222 AR RN AL AR ARREY R}
! ¥ RUNOFF SUMMARYy AVERAGE FLOW
i
| PEAK 6=HCUR ?a-g?un 1:-:2:& _:Rgs
| " : RAPK AT 1 3822 1R47. 9e . .
e P :Eﬂ??ﬁ T0 11 3788, 1828 Sike '9;- ;-;:
g HYGROGRAPH AT 1 10482,  S018s  140%,. 1349, 5 S
{ 2 COMPINED 11 714270 6824, 1923, 1846, .
‘ 11825, €192, 1914, 1838 4«00

ROUTED TO 11




